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Development of endoleak after conventional open repair of abdominal aortic aneurysm is less well documented compared
with endovascular stenting.We present a case report of a 65-year-old man who had sudden onset of back pain with central
abdominal tenderness 34 days after successful open repair of an abdominal aortic aneurysm. Urgent laparotomy revealed
the presence of a noninfective intrasac hemorrhage, due to recanalization of the lumbar arteries. These were successfully
suture ligated. Delayed lumbar hemorrhage should be an important differential diagnosis by frontline medical personnel
in patients with recent open aneurysm repair. The recent literature on other causes and management strategies is also
reviewed. (J Vasc Surg 2004;40:1037-9.)Endoleak (persistent blood flow within the aneurysm
sac) after endovascular repair of abdominal aortic aneurysm
(AAA) is common.1 However, its occurrence after open
transperitoneal repair was poorly documented before Chan
et al2 reported 6 cases that involved leaks from the distal or
proximal anastomosis suture lines. In these cases the leaks
were equivalent to type I leaks, as described for endovascu-
lar aortic aneurysm repair. We describe a patient with
clinical and radiologic findings resembling type II endoleak
from delayed lumbar artery backbleeding after urgent open
repair of an AAA.
CASE REPORT
A 65 year-old man was found to have a large AAA during
investigations because of ischemic heart disease. Computed to-
mography (CT) scans confirmed a 7.5-cm infrarenal aneurysm that
extended to the bifurcation but did not involve the iliac arteries.
Because of significant coronary artery disease, it was decided that
the patient should undergo cardiac bypass surgery before repair of
the aneurysm. However, before cardiac revascularization could be
performed, abdominal and back pain developed, which necessi-
tated urgent repair of the aneurysm.
At laparotomy there was an 8-cm nonruptured AAA with
periaortic inflammatory changes. However, the aneurysm wall
itself was not thickened. The sac contained a large quantity of
thrombus. After evacuation of the thrombus, the inferior mesen-
teric artery and bleeding lumbar arteries were suture ligated with
2/0 polypropylene sutures (Prolene). The aneurysm was repaired
with a straight Dacron graft, with the standard inlay technique.
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mosis at the end of procedure. Blood pressure was at the patient’s
normal premorbid level of 140/90 mm Hg. Total blood loss was
less than 1000 mL. The aneurysm sac was closed over the graft
with a running polyglactin 910 (Vicryl) suture, and another poly-
glactin suture was used to close the peritoneum over the sac. The
patient made an uneventful recovery, and was discharged on the
11th postoperative day, with his usual medications, which included
aspirin 75mg once daily, but not clopidogrel. Hemoglobin level at
discharge was 12.0 g/dL.
Thirty-four days postoperatively the patient returned emergently
with sudden onset of back pain and central abdominal tenderness. He
was still awaiting cardiac bypass surgery. The patient was apyrexial,
with a normal white blood cell count and C-reactive protein concen-
tration. Hemoglobin level at readmission was 12.8 g/dL. An urgent
CT scan with intravenous contrast material (Fig) demonstrated he-
matoma within the aneurysm sac, which had a maximum diameter of
8 cm. Of greater concern was contrast within the thrombus lying
posterior and to the right of the aortic graft.
An emergency laparotomy was performed, without systemic
heparinization, and after proximal control was secured the aneu-
rysm sac was opened. The sac contained fresh thrombus and
nonclotted blood. There was a very small retroperitoneal hema-
toma, but no intraperitoneal blood. There was no evidence of
sepsis, but thrombus was collected for microscopic examination
and culture. The proximal and distal suture lines were intact, but
there was pulsatile bleeding from a pair of lumbar arteries in the
middle part of the aneurysm sac. There was no evidence of polypro-
pylene sutures at these bleeding sites to suggest previous suture
ligation. These bleeding lumbar arteries were then suture ligated
with 2/0 polypropylene to secure hemostasis, and the sac was
closed.
Although the patient was returned to the operating room for
a femoral thrombectomy, his recovery was otherwise unremark-
able. No organisms were grown from the thrombus, and the
patient was discharged on the 10th postoperative day. He remains
well at 36 months, having also undergone cardiac bypass surgery.
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The term “endoleak” has until recently been used
exclusively in the context of endovascular aortic aneurysm
repair to describe persistent blood flow within the aneu-
rysm sac despite attempted aneurysm exclusion. Endoleaks
are classified according to their cause, as described byWhite
et al.1 Before the case series of 6 patients described by Chan
et al2 there were no reports of delayed bleeding into the
aneurysm sac after the classic transabdominal inlay tech-
nique first described by Creech.3 However, persisting
blood flow within the excluded aneurysm sac was found in
2% of patients who underwent aortic aneurysm repair with
a retroperitoneal aortic bypass method.4
In the series of Chan et al,2 all endoleaks were from the
proximal or distal suture lines, equivalent to the type 1
endoleak of endovascular aortic aneurym repair. We de-
scribe delayed or secondary bleeding from patent lumbar
arteries, which is equivalent to type II endoleak. Although
there was a small hematoma outside the sac at repeat
operation, the origin of the leak is similar to that in endo-
vascular repairs of type II leaks. In both situations there is
recurrent bleeding from patent lumbar arteries into the
space between the graft and the sac.
Delayed type 2 endoleak after initially successful exclu-
sion of the aneurysm sac is well recognized after endovas-
cular aneurysm repair.5 It appears that lumbar or inferior
mesenteric arteries that were not backbleeding at the oper-
ation are recanalized by thrombolytic and inflammatory
processes stimulated by implantation of a graft within the
aortic sac, the so-called post-implantation syndrome.6,7 It
seems likely that a similar process could occur after open
Fig. Computed tomography angiogram of abdomen at emer-
gency readmission of patient shows presence of contrast material
between aneurysm sac and graft wall.aneurysm repair. This phenomenon of delayed or second-ary hemorrhage is supported by the patient’s acute deteri-
oration before readmission and the absence of symptoms in
the intervening period between discharge and readmission.
Inasmuch as endoleak is so common after endovascular
aortic aneurysm repair, follow-up imaging is routine. It would
be hard to justify a similar protocol after open aortic aneurysm
repair. All of the patients in the series of Chan et al2 and in this
case report had symptoms of abdominal or back pain, with or
without hypotension, which clearly needed urgent investiga-
tion. A persistent pulsatile abdominal mass after open aortic
aneurysm repair should also raise suspicion.
The widely accepted standard for confirmation of an
endoleak is still contrast-enhanced CT of the abdomen,8
although 1 study proposes magnetic resonance angiogra-
phy as a more sensitive option.9 CT, color Duplex ultra-
sound scanning, and digital subtraction angiography may
all be useful in determining the cause of the leak.2,10,11
Most endoleaks after endovascular repair can be managed
with endovascular techniques, such as placement of a fur-
ther stent at the neck or embolization of a patent lumbar
artery. It is conceivable that these techniques could also be
used to treat an endoleak after open aneurysm repair.
In our patient, once fresh bleeding was confirmed on
CT images there was concern that this may be secondary to
anastomotic disruption caused by graft infection. This has
important implications in terms of preoperative planning,
because graft infection mandates excision of the graft and
extraanatomic reconstruction. An index of suspicion can be
aided by the clinical findings, leukocytosis, and preopera-
tive CT evidence of intramural air. The latter findng, how-
ever, should be interpreted with caution, because 1 study12
suggests that intramural gas seen radiologically in the ab-
sence of other clinical symptoms of sepsis may not indicate
graft infection, because it can be present up to 4 weeks
postoperatively after open AAA repair, and perigraft fluid
can be present up to 12 months after repair. If there is any
doubt and the patient is reasonably well, a technetium-
labeled leukocyte scan may be helpful in preoperative plan-
ning. Ultimately, the standard is culture of graft and peri-
graft debris obtained intraoperatively.
During transabdominal aortic aneurysm repair bleed-
ing lumbar arteries are routinely suture ligated, but many
surgeons do not seek or oversew lumbar or inferior mesen-
teric arteries that are not actively bleeding. Our experience
would suggest that this should be routine practice. The
authors propose that the posterior aneurysm wall should be
scraped gently with a sterile spoon to remove any thrombus
or sac debris that may be occluding the lumbar orifices.
These may then be suture ligated accordingly.
Clinically significant endoleaks after open aortic aneu-
rysm repair are rare. There is, however, an established
classification system for endoleaks after endovascular aortic
repair, as a result of the relative frequency with which they
occur. Although the likelihood of type III and type IV
endoleaks after open aneurysm repair are slight, we propose
that the same system of classification should be used for
endoleak after open repair.
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